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VEHICLE ENERGY MANAGEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To. integrate an on-board navigation 
system for energy management of an electric vehicle(EV) and a 
hybrid electric vehicle(HEV) and improve the fuel efficiency while 
satisfying driver's power requirement with the function of a driving 
motor battery system being retained properly by means of a battery 
parameter control. 

SOLUTION: A vehicle system controller 46 integrates the information 
of the navigation system 56 with energy management while the 
vehicle is on the way to a known destination. The present vehicle 
location is continuously monitored, the expectation of a vehicle 
driver's requirement is determined, and accommodations are provided 
to the vehicle as to the present location, etc. The system is 
configured to include date and time, geographical features, attitude 
changes, speed limit, driving patterns of the vehicle driver and 
weather. The method of accommodations for the vehicle may be used 
with a discrete control, fuzzy logic or neural network. 
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* NOTICES * 




iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the system which manages the energy in the dc-battery connected to an electric motor and this 
electric motor, and a car with the power train containing an engine. The car system control machine 
connected to the power train of the above-mentioned car (VSC), And the data for connecting with Above 
VSC, specifying the present location of the above-mentioned car continuously, and expecting the power 
demand of a driver are offered. The system which has the device which operates the car concerned according 
to the control embodied by the VSC concerned so that the power demand of a fuel economy and this driver 
and the function of the above-mentioned dc-battery might be fitted continuously in a different mode from the 
mode directed by Above VSC when there is no control concerned. 

[Claim 2] The system according to claim 1 by which the present location of the above-mentioned car has data 
of the weather. 

[Claim 3] The system [ control / above-mentioned ] according to claim 1 using the discrete controlling 
method. 

[Claim 4] The system [ control / above-mentioned ] according to claim 1 using fuzzy logic. 
[Claim 5] The system according to claim 1 by which the above-mentioned control fits the function of the 
above-mentioned dc-battery using a dc-battery parameter controller, and the above-mentioned dc-battery 
parameter controller controls dc-battery temperature. 

[Claim 6] The system according to claim 1 by which the function of the above-mentioned dc-battery is fitted 
using the above-mentioned dc-battery parameter controller, and the above-mentioned dc-battery parameter 
removes all loads from the above-mentioned dc-battery. 

[Claim 7] the power train which is connected to an electric motor and this electric motor, and contains a dc- 
battery and an engine — and It can set on a car with the car system control machine (VSC) which is connected 
to this power train and controls actuation of this power train. The process which is the approach of managing 
energy and specifies the present location of the above-mentioned car continuously, The process which 
expects the power demand of a driver based on the present location of the above-mentioned car, How to have 
the process which operates the car concerned according to the process to which the power demand of a fuel 
economy and this driver and the function of the above-mentioned dc-battery are fitted continuously, and the 
control embodied by Above VSC in a different mode from the mode directed by Above VSC when there is no 
control concerned. 

[Claim 8] The approach according to claim 7 the present location of the above-mentioned car has data of the 
weather. 

[Claim 9] The approach [ control / above-mentioned ] according to claim 7 using the discrete controlling 
method. 

[Claim 1 0] The approach [ control / above-mentioned ] according to claim 7 using fuzzy logic. 
[Claim 11] The method according to claim 7 of having that controlling the above-mentioned dc-battery 
parameter controls the above-mentioned temperature by having that it controls a dc-battery parameter that it 
is continuously adapted in the function of the above-mentioned dc-battery. 

[Claim 12] The approach according to claim 7 have that it controls a dc-battery parameter that it is 
continuously adapted in the function of the above-mentioned dc-battery, and controlling the above-mentioned 
dc-battery parameter has removing all loads from the above-mentioned dc-battery. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Held of the Invention] This invention specifically relates to the activity of the mounted navigation system for 
an energy management about an electric vehicle (carrying out electric vehicle abbreviation EV) and a hybrid 
electric vehicle (carrying out hybrid electric vehicle abbreviation HEV) roughly. 

[Description of the Prior Art] The need of reducing the fossil fuel consumption and the discharges in a car, 
such as an automobile driven with an internal combustion engine (carrying out Internal Combustion Engine 
abbreviation ICE), is known well. The car driven by the electric motor copes with such need. However, the 
distance which can be run, and a horsepower output are restricted, and an electric vehicle needs most time 
amount, although a dc-battery is charged. As a solution replaced with it, there is a thing of combining both 
ICE and an electric propulsion motor with one car. Generally such a car is called the hybrid electric vehicle 
(carrying out Hybrid ElectricVehicle abbreviation HEV), and the outline is indicated by the U.S. Pat. No. 
5,343,970 number. 

r0003] About HEV, various configurations are well-known. The system which can ask tor an operator 
choosing a patent of many HEV(s) between electric actuation and an internal combustion engine's actuation is 
indicated. In other configurations, an electric motor drives the wheel of a lot and is driving group with another 
ICE. 

r0004] Moreover, other more useful configurations have been developed. For example, a series hybrid 
electric vehicle (carrying out Series Hybrid Electric Vehicle abbreviation SHEV) configuration is a car with 
the engine (most generally ICE) connected to the electric motor called a generator. And a generator supplies 
power to another motor called a dc-battery and a propulsion motor. It sets to SHEV and a propulsion motor is 
the only supply source of wheel torque. There is no mechanical association between an engine and a driving 
wheel The configuration of a parallel hybrid electric vehicle (carrying out Parallel Hybrid Electrical Vehicle 
abbreviation PHEV) has the engine (most generally ICE) and electric motor which supply both required 
wheel torque. In addition, in a PHEV configuration, it can use as a generator for charging a dc-battery with 
the power with which ICE generates a motor. 

[0005] As for parallel / series hybrid electric vehicle (carrying out Parallel/Series Hybrid Electric Vehicle 
abbreviation PSHEV), it is common to have the description of the configuration of both PHEV and SHEV 
and to be known as a "split (split)" configuration. The 1st electric motor which is a generator is connected to 
Sun Geer. ICE is connected to a carrier. The 2nd electric motor which is a propulsion motor is connected to a 
ring (output) gear through another gearing in a transformer axle. A generator can be contributed also to the 
wheel (output shaft) torque needed. In order to charge a dc-battery, a propulsion motor is used for collecting 
braking energy while contributing to wheel torque. In this configuration, a generator can supply selectively 
the reaction torque which may be used for controlling an engine speed. An engine, a generator motor, and a 
propulsion motor can actually carry out an operation of a nonstep variable speed gear (carrying out 
continuous variable transmission abbreviation CVT). Furthermore, PSHEV can control engine idle speed by 
using a generator better than the usual car, in order to control an engine speed. 

[0006] The desirability of combining an electric drive car (EV) and ICE with an electric motor is clear. The 
fuel consumption and the discharge of ICE may be able to reduce without sacrificing the engine performance 
or performance traverse of a car. HEV also enables activity of a smaller engine, regenerative braking, electric 
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boost (boost), and operatiocAe car which suspends an engine. A new Aach must be developed, in 
order to optimize the effectiMess of HEV noting that it writes also with il^ 

[00071 The one approach of optimizing an electric drive car is an efficient energy management, if it is the 
energy management in which it succeeded, while maintaining a fuel economy and always filling fhe power 
demand of a driver - the important capacity of a car of operation - maintaining (that is, letting the 
accumulated dose of electrical energy be sufficient thing) - it is **. For example, it is necessary to maintain a 
control system on the level which fills an engine-performance demand, carrying out the charge con ™°» 
(carrying out state of charge abbreviation SOC) of a dc-battery to any next regenerative-braking energy bemg 
acceptable. If a next power demand or the possibility of generating of regenerative braking is not recognized, 
a control system must estimate SOC of a dc-battery to be a bracing eye 

[00081 The solution considered in order to assist that a car system control machine (carrying out vehicle 
system controller abbreviation VSC) expects a next car power demand and regenerative braking, and is 
adapted for it is the activity of a global positioning system (carrying out global positioning system 
abbreviation GPS) and the navigation system which uses the database of a digital map. Although this idea is 
known in the conventional technique, such a system does not use thoroughly the information which may be 
pulled out from a navigation system for an energy management and effectiveness. 

100091 A U S Pat No. 5,892,346 number creates the wattmeter drawing of EV or HEV based on an origin 
and the destination. It serves for a navigation system to set a suitable path for the distance in alignment with 
the path to the destination as compared with the flight range of a car. This invention uses a navigation system 
as a front [ transit 1 plan tool which will dismiss the longest path, for example while being proposed (see U.S. 
Pat No 5 832 396 and No. 5,778,326). Similarly, a U.S. Pat. No. 5,927,415 number enables the activity 
which it has before a navigation system as a front [ transit ] plan tool for HEV, in order to make agreement to 
a power demand into a positive thing. 

[0010] U S Pat No. 6,202,024 is indicating using a navigation system continuously, in order to otter tne 
"best transit path." The thing concerning [ this invention ] an energy management is not related with an 
electric vehicle, either. For example, it can use a bidirectional navigation system, in order to create the 
database of the route condition of the field especially based on carrier beam route condition data from two or 
more cars in a certain field. When two or more cars have reported the activity of an anti-lock brake system, or 
expansion of an air bag, the "best transit path" will bypass the field. 

[001 1] The car control system for EV or HEV which can unify precisely a navigation system like GPS which 
has a map database for the energy management of a continuous car is needed. 

[0012] ■ * <u * a 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at completing the mounted 
navigation system which performs the energy management of an electric vehicle (EV) and a hybrid electric 
vehicle (HEV). 

[0013] , , . . , , ♦ • 

[Means for Solving the Problem] At least one motor and engine in which this invention has an electric 
propulsion motor, The dc-battery connected to the above-mentioned motor, the car system control machine 
connected to the power train of a car (VSC), The location of a current car is positioned continuously and the 
system and approach of managing the energy of a car of having the control to which the power demand of the 
equipment connected to VSC so that expectation of a driver might be guessed and a fuel economy, and a 
driver, and the function of a dc-battery are fitted are offered. 

[0014] A system is constituted so that the operation pattern and the weather of what controls tratiic like 
geography, altitude, a speed limit, a halt indicator, and a traffic signal with a date and time amount, and a car 
driver may be included as some right-of-way location data of the current car which it has. 
[0015] Control may be constituted so that the discrete controlling method, fuzzy logic, or a neural network 

may be used. . . t , e 

[0016] A demand or expectation of a driver shall be based on a driver transmitting the transit path ot a 
schedule or looking for the map of the location of a car. . 
[0017] Other objects of this invention are considered to become clearer from explanation of the following 
related with the attached drawing by this contractor of the field to which this invention belongs. 
[0018] It is thought that the above-mentioned object, a configuration, etc. are referring to the following 
explanation and a drawing, and become clear. 
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[Embodiment of the Invent J^Tiis invention relates to an electric vehicl^O and a hybrid electric vehicle 
(HEV). Although the control proposed here is applicable to both EV and HEV, the operation gestalt desirable 
onlv for the explanation object is constituted for HEV. . 
m020] HEV control of this invention raises a fuel economy, filling the power demand of a driver and always 
maintaining the function of the dc-battery system for propulsion motors. An one apparatus navigation system 
(devices, such as GPS for detecting the current position of the car in a map database) can serve as an aid 
which raises a fuel economy by offering the information about of what kind of driver a demand is expected 
In one of the operation gestalten, this information may be offered by the anticipation path search of the map 
about the location of a car in transmitting the path which a driver means to a system, or another operation 
gestalt. About two modes, control can also perform more positive control, when a path is known, although 
there are many same things. ~ n , , 

[00211 In order to understand this invention better, drawing 1 shows the configuration (split) of parallel / 
series hybrid electric vehicle with an internal combustion engine and at least one motor. In the fundamental 
example of HEV, the epicyclic gear device 20 connects the carrier gearing 22 to an engine 24 mechanically 
through an one-way clutch 26. The epicyclic gear device 20 combines Sun Geer 28 mechanically to the 
generator motor 30 and the ring (output) gear 32 again. It has connected with the generator brake |34 
mechanically again, and the generator motor 30 is electrically connected to a dc-battery I 6 ™??™?" 1 *™ 
motor 38 is electrically connected to a dc-battery 36 while being mechanically combined with the ring gear 
32 of the epicyclic gear device 20 through the 2nd gear mechanism 40. The ring gear of the epicyclic gear 
device 20 is mechanically combined with a driving wheel 42 through an output shaft 44. 
[00221 The epicyclic gear device 20 divides the output energy of an engine 24 into the series path from the 
engine 24 to the generator motor 30, and the parallel path from an engine 24 to a driving wheel 42. The rate 
of an engine 24 is controllable by changing the separation degree to a series path, maintaining mechanical 
association through a parallel path. The propulsion motor 38 assists the power of the engine 24 to a driving 
wheel 42 on a parallel path through the 2nd gear mechanism 40. Intrinsically, as for the propulsion motor 38, 
the power which the generator motor 30 generates is used for this again using direct energy from a series 
path This reduces the loss at the time of changing energy between the chemical energies in a dc-battery 36, 
and enables all energy of the remaining engines 24 which deducted conversion loss to reach to a dnving 

[OoS^The car system control machine (carrying out Vehicle System Controller abbreviation VSC) 46 
controls many component parts in this HEV configuration by connecting with the controller of each 
component part. The engine control unit (carrying out Engine Control Unit abbreviation ECU) 48 is 
connected to an engine 24 through a wiring interface. No matter it may combine all car controllers physically 
in what combination, an exception individual can carry out the unit of them, and they can also be made into 
one thing Since it has a separate function, they are indicated as a separate unit. VSC 46 communicates 
through the controller field network (carrying out Controller Area Network abbreviation CAN) 54 between 
ECU 48, the dc-battery control unit (carrying out Battery Control Unit abbreviation BCU) 50, and the 
transformer axle managed unit (carrying out Transaxle Management Unit abbreviation TMU) 52. BCU 50 are 
connected to a dc-battery 36 through a wiring interface. TMU 52 controls the generator motor 30 and the 
propulsion motor 38 through a wiring interface. 

[0024] One of the approaches of controlling the activity of a dc-battery 36 is controlling it to a target charge 
condition (SOC). The propulsion motor 38 may be used in order to supply power to a power train more nearly 
intentionally, when SOC is over the target, and when SOC is less than the target, a dc-battery 38 is indirectly 
charged more positively from direct or regenerative braking from an engine 24 always. 
[0025] There is at least two actuation control which may be applied to HEV. Also in which case, the demand 
of a driver to the power from a system changes with time amount, and VSC 46 needs the control forjudging 
how this power is supplied. In "load-leveling" control, the power of an engine 24 is held comparatively 
uniformly, and the power of the propulsion motor 38 is changed so that it may make into a positive thing for 
the sum total of power to become equal to the power which a driver demands. This makes it possible to 
operate in the efficient operating point when an engine 24 leads to a high fuel economy. In addition, since an 
electric drive system can answer very promptly, it offers the high transit sensation of responsibility. In "load 
flattery" control, only when it changes more nearly promptly, and it must have been early changed so that it is 
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enough for the power of an Jfcne 24 to fill the demand of a driver when^^ngine 24 has suspended the 
propulsion motor 38 or, it is^ed, so that the power of an engine 24 may meet mostly the power which a 
driver demands. This drops the amount of the power used of a dc-battery 36, and, thereby, reduces 
degradation. This will prolong the life of a dc-battery 36, still offering the high transit sensation of 

responsibility. . f A 

[00261 VSC 46 can include the dc-battery accommodation control which maintains the function ot a dc- 
battery 36, prolonging the life of a dc-battery 36. Accommodation control of the dc-battery 36 which may be 
used by the controller (un-illustrating) of the various parameters of a dc-battery In order to proofread the 
guess routine of a process and a charge condition which charges a dc-battery to the high charge condition ot 
balancing a rear-spring-supporter charge with two or more eels In order to eliminate the process which is 
dramatically low, or discharges or charges a dc-battery to a very high charge condition, and any memory 
effect For example, in order to enable re-zero setting out of the process and dc-battery system current sensor 
which change the charge-and-discharge pattern of a dc-battery by moving Target SOC It has the process 
which cools a dc-battery by cooling system (un-illustrating) like the process which separates all loads from a 
dc-battery, a radiator, or air-conditioning equipment. 

[0027] Generally this invention is the combination of VSC 46 with the information with a digital map 
database from a navigation system like a global positioning system (GPS). VSC 46 with which GPS and a 
map were unified can be adapted for the geography of an area, and the inclination, geography, and route 
structure which can raise precision far may be included in this geography (however, it does not limit). 
[0028] In order to hang the target to attain a high fuel economy and to emit the engine performance 
demanded, control of this invention can use the propulsion motor 38 at any time, when more efficient, or 
when an engine 24 cannot fill the demand of a driver so then. Simultaneously, this control needs to manage 
SOC of a dc-battery 36 to the appearance which is not too high for receiving the regenerative-braking energy 
by which it is not too low for agreeing in the engine-performance demand by which the charge condition 
(SOC) of a dc-battery 36 should come, and should come. If the information based on navigation is united with 
decision of control by VSC 46, the control decision which is not not much moderate is possible, filling 
certainly the demand which should come. 

[0029] When VSC 46 understands that there is no change of inclination near a car not much from the location 
data which should come from a navigation system by using the general example with which an engine- 
performance demand is filled, the SOC range of a dc-battery 36 can be more widely used for it, filling a short- 
term inclination performance objective certainly so that an effectiveness target may be fulfilled. When the 
data reversely pulled out from a navigation system show mountains geography to the travelling direction of a 
car, VSC 46 can meet an inclination engine-performance demand by changing control. Moreover, an engine 
24 can be operated in order to have to the rapid buildup demand of acceleration in case a car joins a highway, 
when [ at which a navigation system goes into a highway and a car meets ] it comes out and a certain thing is 
shown. And when it is shown that the crossing when it is finally unified with the information which the 
navigation system pulled out at, and a traffic signal has VSC46 has much traffic of a certain thing or the 
neighborhood frequently, control can be expected that a start halt will tend to take place frequently in the 
future when a certain operation pattern is near at a low speed, and can change the control approach according 

[0030] The 2nd general target of control of this invention is maintenance of the charge condition (SOC) of a 
dc-battery 36. Generally, VSC 46 maintains SOC of a dc-battery 36 from current operating state like an 
accelerator pedal location and car auxiliary machinery loads, such as air conditioning. The these-measured 
conditions are reflected in current and the past actuation situation, and they are used in order to expect a 
future energy demand. When the past condition has agreed in the future condition, the energy management 
based on the past data is performed, and it can approve. However, when a future condition changes from the 
past thing a lot, the assumption of the energy management based on the past data will lead to compromise of 
the car engine performance. 

[0031] For example, a route guidance system with the map one apparatus navigation system unified in VSC 
46 like a global positioning system can reduce compromise of the SOC condition of a dc-battery 36 by adding 
the forthcoming information of car advanced inclination. The count of a start halt in a crossing may be 
expected [ be / it / under / city transit / setting ]. In addition, traffic density may also be taken into 
consideration in an energy management by using the traffic information on real time. 
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[0032] VSC 46 makes an Ay management unify the information on ^^pigation system precisely in the 
desirable operation gestalt offnis control, going to the known destination (it being got blocked and not being 
as a front [ transit ] plan tool of the conventional technique). In the next phase, since charge-and-discharge 
control is affected, this measure uses the route network information from a map database. One measure is 
planning a charge-and-discharge cycle based on factors, such as altitude inclination which incorporates a 
navigation path and may be pulled out from a map database. In this approach, an energy supervisory control 
machine can plan the suitable schedule of power level. 

[0033] Another operation gestalt displays the distance or time amount of a path beforehand. It affects the 
judgment of an auxiliary machinery load based on the going-down (or going up) inclination expected ahead 
for example, with a traffic condition. The real-time activity of the information which a navigation system 
draws will enable the more efficient activity of the energy for the load of auxiliary machinery, and 
regenerative braking, running. 

[0034] The data of GPS/map enable the measure of the usefiil energy management of this invention. A table 1 
shows the example of anticipation of the driver demand which can guess from it that VSC 46 is available 
information from a GPS navigation system. 
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[0035] Drawin g 2 shows the energy supervisory control with the one apparatus navigation system of this 
invention of VSC 46. The navigation system 56 with GPS and a map may be used by VSC 46, in order to 
manage a dc-battery 36 and the regenerative-braking system 62 so that car fuel efficiency and mileage may 
increase. 

[0036] The navigation system 56 of GPS and a map has target start, time of arrival, and location as an input. 
It can receive traffic information, a route condition, and a terrain intelligence again. GPS and the map 
navigation system 56 can expect the count of start and a halt of a car, and acceleration and deceleration from 
such information. The data can be inputted into the energy supervisory control machine 58 with the vehicle 
speed expected from the speed sensor (un-illustrating). Although it is a part of function of VSC 46, the energy 
supervisory control machine 58 is separately shown, in order to help an understanding of invention. 
[0037] The energy supervisory control machine 58 can determine an output parameter, in order to adjust the 
output of a regenerative-braking process so that the driving cycle which may happen to the regenerative brake 
system control machine 60 which interacts with the regenerative-braking system (carrying out regenerative 
braking system abbreviation RBS) 62 may be suited most. The energy supervisory control machine 58 can 
output the target range made into the ideal of SOC to VSC46 and BCU50 again. 

[0038] When it is expected that a high-speed part and a long rise-and-fall hill are in a path if it states for the 
object of only instantiation, it is necessary positive regenerative control and to have big allowances to 
conserve the energy of a dc-battery 36 as it can do. Reversely the path in the almost fixed rate in flat 
geography does not almost have an opportunity to revive energy, and the highest possible SOC will be needed 
for it for the passing force. 

[0039] The urban area driving cycle (Federal Urban Driving Schedule) and the high-speed driving cycle 
(Highway Driving Schedule) became the check of the profit of an energy management having agreed in the 
driving cycle. In order to make not to be too low for never departing from a car into a positive thing, a 
controller tends to make the target band (for example, 40-70 %) of immobilization of SOC agree in the dc- 
battery system which is not comparatively interaction-like (then, it is more conservative), while a dc-battery 
has a certain amount of allowances to always collect regeneration energy. 

[0040] This invention permits two or more SOC target range. For example, a high-speed cycle with a rise- 
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and-fall hill agrees in the iMk window of 40 - 60 % best. Although it i^^-speed, in the cycle of flat 
geography, it agrees in the t^et window of 60 - 80 % best. 

[0041] This invention may be performed using classic control, the discrete controlling method, fuzzy logic, or 
a neural network. Fuzzy logic control is a measure incorporating the approach based on the rule in a control 
hierarchy. Neural network control uses the network of the eel trained so that the future output based on the 
learned training data might be modeled using the conventional example. 

[0042] Drawin g 3 shows the logic flow of the energy supervisory control approach of this invention of having 
used classic dispersion logic control. Based on anticipation of the driver demand shown in a table 1, a system 
can optimize a fuel economy, and the energy supervisory control machine 58 in VSC 46 can protect the 
function of the propulsion dc-battery, and can take the actuation which makes it a positive thing to agree in 
the demand of a driver. In order to understand better the logical decision shown in drawing^. , the following 
assumptions in control are made. 

- When an uphill steep slope is expected, VSC performs electric assistance, and when [ at which the power 
demand of a driver increases like ] carrying out a climb to a car, it controls SOC of a dc-battery even to a high 
value so that sufficient dc-battery power to enable an engine to stop on the ideal efficiency curve exists. 

- When the driver demand of as opposed to [ like ] the negative power (braking) of a driver to which 
inclination is made to go down in the mode controlled by the car when it gets down and a steep slope is 
expected takes place, this control can control SOC of a dc-battery even to a low value to be able to maximize 
the amount of the regenerative-braking energy which can be caught. 

- When it is expected that urban area route structure continues for a long time, it can choose control being 
able to expect a remarkable frequent start halt to which the output of a dc-battery will become large, and 
operating in the mode of a load trailing type more, in order that control may protect the function of a dc- 
battery. 

- When the long rise-and-fall slope way structure where a big dc-battery output will be caused and where 
there is frequent rise-and-fall inclination is expected similarly, control can choose operating in the mode of a 
load trailing type more, in order to protect the function of a dc-battery. 

- When the light load condition moderately guessed from the road surface of a flat highway at high speed is 
expected, it can judge that that a power demand changes in the meantime cannot consider control easily, and 
can choose enabling dc-battery adjustment control. 

- When the light load condition moderately guessed from the road surface of a flat highway at high speed is 
expected similarly, control can choose operating by the load-leveling control which performs a quick 
response without the serious breakage on a propulsion dc-battery. 

- When an elevated temperature is expected, control can choose operating by the target SOC low for stopping 
to decrease the amount of self-discharge when the power source of a car is turned OFF and has parked a car 
(when it comes out, and specific transit was completed at hand and it is specifically presumed [ which the 
near power source of a future car is turned OFF, and meets ] whether it is or not). 

- When prolonged low temperature is expected similarly (When [ which it is guessed by impending 
completion of specific transit, is turned OFF in the future when the power source of a car is near, and 
specifically meets ] it comes out and a certain thing is understood), this control In order to make for sufficient 
energy to be available into a positive thing so that it can re-depart from a car after the power source of a car is 
turned OFF and parks a car It can choose operating by the higher target SOC (this is important especially 
when a propulsion dc-battery functions also as an engine start-up power source again). 

- When the penetration to a highway is expected, this control can choose carrying out the preparation to the 
buildup of power which a driver demands by either of charging a dc-battery, when operating it when an 
internal combustion engines is not operating, or an engine is operating. 

[0043] If it returns to the logic flow chart of drawing 3 , in step 70, control will receive the transit path 
information that it is inputted from a navigation system (generated from either a driver or a map). In step 72, 
in order to judge anticipation of a system, control orders to analyze a transit path and assumes the load 
trailing-type control which does not have dc-battery adjustment with the usual SOC target in step 74. 
[0044] Next, in step 76, control judges whether a big inclination change or a frequent start halt is expected. In 
YES, in step 78, in order are adapted for this anticipation and to protect a dc-battery, control shifts to a load 
trailing type and returns to step 70. It judges whether as for control, in NO, in step 80, the slowdown from a 
big downhill grade or a high speed is expected. By discharging a dc-battery in step 82, in YES, since it is 
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adapted for this anticipatio^^ntrol changes, and it returns to it to step 

[0045] It judges whether a^r control, in NO, in step 84, the acceleration to big going-up inclination or a big 
highway is expected. In YES, by control changing, for example, charging a dc-battery in step 86, it is adapted 
for this anticipation and returns to step 70. In NO, control judges whether next in step 88, it is expected that a 
light load continues. In YES, control judges further whether dc-battery adjustment is needed in step 90. In 
step 92, in YES, control operates dc-battery adjustment control, and returns to it to step 70. When dc-battery 
adjustment is not needed in step 90, by shifting to the load-leveling control for improving a fuel economy in 
step 94, since it is adapted for this anticipation, control changes, and returns to step 70. 
[0046] In step 88, when the light load is not expected, in step 96, control judges whether a surrounding 
elevated temperature is expected. In YES, control judges further whether the power source of a car is likely to 
be turned OFF immediately in step 98. In YES, since it is adapted for this anticipation by decreasing [ in / on 
step 98 and / step 100 ] Dc-battery SOC, control changes, and it returns to step 70. When step 96 or 98 is NO, 
control judges whether a low ambient temperature is expected in step 102. Since control is adapted for 
anticipation of a step 106 odor lever in step 102 in YES, it changes, and it returns to step 70. When the 
decision in step 102 is NO, control judges next whether the increment in the vehicle speed is expected, and 
whether the inlet port to a highway is expected in step 104. In YES, control operates an engine in step 108, 
and returns to it to step 70. Otherwise, control returns to step 70 simply. 

[0047] The above-mentioned operation gestalt of this invention is purely made for the purpose of 
instantiation. Further many modification, amelioration, and application do this invention. 
[Effect of the Invention] The mount [ which was described above ] navigation system which performs the 
energy management of an electric vehicle or a hybrid electric vehicle according to [ like ] this invention can 
be completed. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 3 A] 
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